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Abstract. For wheat (Triticum aestivum),  periods of prolonged rainfall and high humidity after the 
grain has ripened and before it can be harvested can contribute to, so called pre-harvest sprouting 
(PHS), which can be considered as a premature germination. PHS can be defined a complex 
quantitative character having two important components: sprouting score and falling number. The two 
these components are controlled by gene effects which are predominant of additive nature. Our 
research have been conducted on parental, F1, F2, backcross generations means, from 4 cyclic crosses 
with common parents differing in their reaction to PHS and falling number. Broad sense heritability 
coefficients for PHS score showed high values in the case of majority hybrids that indicate the 
important role of genotype in phenotypic expression of reaction to sprouting. Concerning to falling 
number, broad sense heritability coefficients had smaller values.  For wheat as a self pollinated crop, is 
preferable to be used narrow sense heritability which reflects additive genetic contribution to 
phenotypic expression of sprouting or falling number, because only additive gene effects can be fixed 
to progeny.  When PHS score, or falling number have high values for narrow sense heritability (higher 
50), is recommended the beginning of selection in F2 and in these cases can be successful applied 
pedigree selection. Concluding, high heritabilities associated with other genetic parameters can be 
important tools at hand of breeders. They indicated that wheat selection for PHS tolerance or falling 
number  would be  effective in populations involving crosses of sensitive and tolerant parents. 
 
Key Words : Triticum aestivum, pre-harvest sprouting, heritability, gene actions, heterosis 
 
Introduction. For wheat (Triticum aestivum),  periods of prolonged rainfall and high 
humidity after the grain has ripened and before it can be harvested can contribute to, so called 
pre-harvest sprouting (PHS), which can be considered as a premature germination. PHS can 
be defined a complex quantitative character having two important components: sprouting 
score and falling number. The two these components are controlled by gene effects which are 
predominant of additive nature (Zanetti et all., 2000).  
Materials and methods.Our research have been conducted on parental, F1, F2, 
backcross generations means, from 4 cyclic crosses with common parents differing in their 
reaction to PHS and falling number. The studied parameters were PHS notes and Falling 
number. 
Results and discussion. Broad sense heritability coefficients for PHS score showed 
high values in the case of majority hybrids that indicate the important role of genotype in 
phenotypic expression of reaction to sprouting. (Table 1) Concerning to falling number, broad 
sense heritability coefficients had smaller values. (Table 2)  For wheat as a self pollinated 
crop, is preferable to be used narrow sense heritability which reflects additive genetic 
contribution to phenotypic expression of sprouting or falling number, because only additive 
gene effects can be fixed to progeny.  When PHS score, or falling number have high values 
for narrow sense heritability (higher 50), is recommended the beginning of selection in F2 and 
in these cases can be successful applied pedigree selection.  
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Tab.1 
Heredity parameters estimated for pre-harvest sprouting score, in the crossing system with common 
parent T18-94 
 
 
 Hybrid combination 
 Coefficient of heritability 
 Broad sense 
 (H) 
Narrow sense 
 (h²) 
* ** *** **** 
T18-94/Apullum 45.82 15.47 47.61 44.04 
T18-94/Turda2000 69.03 52.80 46.22 35.43 
T18-94/Turda95 70.75 59.43 78.58 26.79 
T18-94/Lovrin 32 87.02 74.00 78.28 20.88 
T18-94/Fundulea4 59.25 32.09 60.90 26.74 
T18-94/Lovrin 34 38.50 29.34 59.23 14.13 
* H după Mahmoud şi Kramer (1951)   *** H după Lawrence şi Jinks ( 1973) 
** H după Briggs şi Knowles (1967)    **** h2 după Warner (1952) 
Tab.2 
 Heredity parameters estimated for falling number, in the crossing system with common parent T18-94 
 
 
 
Hybrid 
combination) 
Coefficient of heritability 
Broad sense 
(H) 
Narrow sense 
(h²) 
* ** *** **** 
T18-94/Apullum 74.55 74.27 64.47 45.42 
T18-94/Turda2000 71.89 71.65 63.00 58.29 
T18-94/Turda95 60.89 60.88 74.22 50.03 
T18-94/Lovrin 32 81.60 81.12 63.90 51.97 
T18-94/Fundulea4 51.18 49.00 32.97 44.41 
T18-94/Lovrin 34 78.78 78.55 80.89 52.56 
* H după Mahmoud şi Kramer (1951)          *** H după Lawrence şi Jinks ( 1973) 
** H după Briggs şi Knowles (1967)            **** h2 după după Warner (1952) 
 
 According to heterosis, our results suggest that the values of F1, for PHS-notes are 
superior to mean of parents. Few combinations showed superior values of F1 as compared 
with the best parent. (Table, 3)  
Tab.3 
 Study of heterosis and degree of dominance (D)  for pre-harvest sprouting score 
 (2010 and 2011) 
 
 
Nr. 
Crt. 
 
 Combination with 
common parent T18-94 
2010 2011 2010 2011 
Heterozis 
 
D Heterozis 
 
D  
F1 
 
X
P 
 
F1 
 
X
P 
X P 
(%) 
PMax 
(%) 
X P 
(%) 
PMax 
(%) 
1 T18-94/Apullum 6.25 0 100 2.3 -1.1 98.8 8.5 8 8.5 8.7 
2 T18-94/Turda2000 28 6.7 106 22.3 -3.4 96.5 8 6.2 6.95 8.5 
3 T18-94/Turda95 36.3 0 100 54.7 -6.8 93.1 7.5 5.5 5.3 8.2 
4 T18-94/Lovrin 32 20 -20 80 33.3 -9.0 90.9 6 5 6 8 
5 T18-94/Fundulea4 -6.7 -20 80 17.5 -1.1 98.8 6 6.5 7.4 8.7 
6 T18-94/Lovrin 34 -17 -20 80 10.4 2.2 102 6 7.2 8.15 9 
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Conclusion. High heritabilities associated with other genetic parameters can be 
important tools at hand of breeders. They indicated that wheat selection for PHS tolerance or 
falling number  would be  effective in populations involving crosses of sensitive and tolerant 
parents.  
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